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Amfrrtdmcnts to claims; 



. (Currently amended) A method for real time det sting, locating and visualizing UV 



emittance caused bv ele ctrical discharge exhibited 



RECEIVED 

CENTRAL FAX CENTER 

MAR 1 6 2007 



m electrical equipment in an 



environment illuminated by at least one of daytinw outdoor illumination and equivalent 
artificial indoor illumination, the method comprisi| 

simultaneously acquiring through a comnA aperture and in a common optical 
axis a scene suspected nf^hihifi pg electrical disc large [ containing a oourco of U V 
omittanoe] with two separate imaging units, a first solar blind UV (SBUV) imaging unit 
imaging in the SBUV spectral band and comprisui \ a solar blind filte r , intake intensified 
sensor, and a UV photocathode, and a second, tru< £QlS£ visible imaging unit imaging in 
the visible spectral [ spectru m] range; and 

combining in real time the images as obtai led by said simultaneous imaging 
through a common aperture and in a common opti ;al axis, by overlaying in real time a 
first image obtained from said first SBUV imagin 



image 



obtained from said second imaging unit the: eby forming one combined and exactly 

ime the SBUV emittance of the 



registered true color visual image showing in real 

P.i^tTical discharge in its exact position within thj electrical equipiggnj; background 
[ soonory of the sc e n e ] and with no parallax. 



2. (Previously presented) A method according to 
first and second images is carried out by optical 
the combined visual image. 



unit over a second tme color visible 



laitn 1 wherein the combining of said 
c >mbining means, allowing viewing of 



3. (Previously presented) A method according to flaim 1 further comprising transferring 
the combined visual image into electronic recordi lg and/or displaying means for 
recording and/or displaying the combined visual \ nage. 



whei ein the electronic recording and/or 



4. (Original) A method according to claim 3 
displaying means is a videotape and a video monitor 
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5. (Cancelled) 



clj im 



6. (Currently amended) A method according to 
in at least one of daytime outdoor illumination ani 



illumination an image of the electrical equipment ] 



t^ 



having a spectrum spanning at least the visible [ sgootrum j spectral range and the SBUV 
spectral band [ of th e sc e n e], and then separating 
wherein an UV spectrum of the acquired image in 
into said first SBUV imaging unit, and the acquired 
spectral range is transferred into said second true 



1 further comprising, first acquiring 
equivalent artificial indoor 



ooono to obtain on acquir e d imag e] 



e spectrum of the acquired image, 
the SBUV spectral band is transferred 
image in the visible [ gpootrum] 
\ olor visible imaging unit. 



7. (Cancelled). 



8, (Currently amended) Apparatus for real time detecting, locating and visualizing [feal 



time UV emittanoo in on onvironmont-illuminated 



illumination and equivalent artificial indoor illumi nation an UV emittance caused by 
electrical discharge exhibited on electrical equipnj ent [ including corona, arcing and 



by] in at least one of daytime outdoor 



partial discharge ], comprising: 

image acquiring means with two separate jfaiaging units, for acquiring through a 
same aperture of the apparatus and along a common optical axis an image of [ a soene ] 



electrical equipment suspected of exhibiting elec 



ical discharge, the image spanning at 




least a visible spectrum and a Solar Blind U V (SHLFV) spectrum, and for simultaneously 
providing a UV [fif&t] image from the scene into m SBUV imaging unit, and a visible 
[seeead] image from the scene into a visible true (j olor imaging unit; 
said SBUV imaging unit comprising: 

a. a solar blind ultraviolet optical fj Iter allowing transmittance of optical 
radiation in a solar blind UV [ opoctrum j spectral ifngo only, and absorbing optical 
radiation in all other spectral regions; 

b. SBUV image providing means q >mprising an image intensified SBUV 
image sensor for receiving the optical radiation in; the SBUV spectral range only, passed 



P. 05 



PAGE 5112 < RCVD AT 3/1612007 2:13:33 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-5/20 1 DNIS:2738300 ■ CS1D:7168522535 * DURATION (mm-ss):02-20 



HAR- 16-2007 FRI 01:11 PM ROACH BROWN MCCARTHY 



FAX NO. 7168522535 



P. 06 



-5- 



through said solar blind ultraviolet optical filter, anj producing a first visual image ofthe 
pW.tric discharge, being a solar blind UV emittancij 



image; 



said true color visible imaging unit receiving said second image ofthe [«eene] 
rfwrt riol equipment from the image acquiring meaj is, and producing a second true color 
visible image, representing visible background sceij ery ofthe [**ae] electric^ 

equipment ; and i 

combining means for receiving the first visj al image of frcDV emittance from 
the SBUV imaging unit and the second true color fabto image from the visible imaging 
unit, and combining in real time by overlaying saiq 1 first visual image ofthe SBUV 
emittance over said second visible image thereby r -oducing one combined and exactly 
registered true color visual image showing in real i me the UV emittance ofthe electrical 
discharge in its exact position within the ttuecolo^ 
electrical equipment and with no parallax. 



9. (Currently amended) Apparatus according to clj fan 8 wherein the image acquiring 



means comprises two image acquiring elements, a. 



ofthe [seeae] 1 TV emittance into the SBUV imaging unit, and a second element 

' 1 equipment into the true color visible 



providing the second image ofthe [scene] electricj 
imaging unit. 

10. (Currently amended) Apparatus according to Jlaim 9 wherein the first and second 
Ima ge acquiring elements incorporate optical lensj 



1 1 . (Previously presented) Apparatus according td claim 8 wherein the solar blind 
ultraviolet optical filter is positioned one of beforj » an optical lens of the SBUV imaging 
unit, after the optical lens ofthe SBUV imaging |nit, and incorporated within the optical 
lens ofthe SBUV-imaging unit. 

12. (Currently amended) Apparatus according to tlaim 8 wherein the image acquiring 
means comprises a beamsplitter receiving optica] 



background [seeeefy] image ofthe 



first element providing the first image 



beams from the scene along said 



common o 



ptical axis, and splitting the received <j pneal beams so that the beams spanning 
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at least 



the SBUV emittance spectrum of the electrij ;al discharge are directed towards the 



SBUV imaging unit and the beams spanning at leas? 
th R electrical equipment scene are directed towards! 



13. (Original) Apparatus according to claim 12 
beamsplitter. 



1 

wh< rein the beamsplitter is a dichroic 



14. (Currently amended) Apparatus according to cl 
further comprises a first lens receiving the radiatioi 



[sp eetK*a]range passing through the solar blind ulj raviolet optical filter, and producing 



by said ima ^e intensified SBUV image sensor the 



the visible spectrum emanating from 
he true color visible imaging unit. 



urn 8 wherein the SBUV imaging unit 
in the [se lar blind ] UV spectral 



olar blind UV image of the [seeas] 



t tv ^itt,^ of th~ discharge, wherein j tie [***»e] Hectrical equipment is 



suspected of [c ontaining a u o moc of UV omittaneq 



15. (Currently amended) Apparatus according to <j aim 14 wherein said first visual image, 
which is produced by the hrjajgjr^ensmed SBUVj image sensor, is located at an image 
plane of the first lens, said image sensor creates a j osual image of the solar blind UV 



exhibiting e lfy-trical discharge. 



image of the [seeae] TTY rmifflin" ^tri^l discharge. 



16. (Previously amended) Apparatus according tojclaim 15 wherein the SBUV image 
sensor contains a fluorescent screen. 



17. (Cancelled) . 



1 8. (Currently amended) Apparatus according to ] rtaim 15, wherein the ima ge intensified 
SBUV image sensor is selected from among a gr^ up of sensors consisting of [GGEh] 
BCCD, EBCCD, ICCD, MCP-PMT having multj anode, and MCP-PMT having position 
sensitive anode output, for producing first electrcj lie signals describing said UV image. 

19. (Currently amended) Apparatus according to) : laim 8 wherein Ihe combining of the 
first visual image of the solar blind UV [**ge] <j nittance of the [«ee*e] electrical 
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discharee and the second visible image oftheeled rical equipment is carried out by a 



beamsplitter simultaneously receiving said first atjd second images. 

20. (Currently amended) Apparatus according to <jlaim 8 f wherein the true color visible 
imaging unit comprises an image sensor selected jrom among a group of sensors 
consisting of CCD, CMOS, and CID, receiving s£j d second true color image from the 
scene, and producing second electronic signals de| icribing said second true colof visible 
image. 



21 . (Previously presented) Apparatus according t<j 
image is obtained by at least one of arithmetic mij :ing ; 
keying and chroma keying, for combining first ai$ 
the first and second images, respectfully. 



22. (Currently amended) Apparatus according to j 
recording and/or displaying means for recording j 
color visual image. 



I laim 8 further comprising electronic 
I nd/or displaying the combined Sue 



23. (Previously presented) Apparatus according lb 
recording and/or displaying means is a videotape 



24. (Currently Amended) Apparatus according tq 
imaging unit comprises only passive optical elerqjents 
comprises passive optical elements and a UV i 
and SBUV separate imaging units acquire their it 
and both apply same effective magnification. 



inuge 



25. (Original) Apparatus according to claim 24 nj ade in a monocular form. 

26. (Original) Apparatus according to claim 24 rj ade in binocular form. 



claim 8, wherein the combined visual 
non-arithmetic mixing, luminance 
second electronic signals representing 



claim 22 wherein the electronic 
or a video monitor. 



claim 8 wherein the true color visible 
and the SBUV imaging unit 
intensifies wherein both said visible 
from said common optical axis 



tfiages 
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27. (Original) Apparatus according to claim 8 furtjier comprising stills camera means for 
irding the combined visual image on a stills caj nera film. 



reco; 



28. (Currently Amended) Apparatus according to j;laim 21 further comprising a 
processing unit for processing at least one of the fj rst and second electronic signals for al 
least one of improving the contrast between the inj age of the SBUV emittance and the 
background scenery in the combined visual ima gt | for the elimination of noise, the 
identification of UV emitters in the scene, and thej capture of transient UV events in the 



scene. 



29. (Original) Apparatus according to claim 28 wj erein the processing unit is a digital 
processing unit. 



30. (Original) Apparatus according to claim 28 
processing unit. 



wi lerein the processing unit is an analog 



31. (Previously presented) Apparatus according t^ 
providing an alarm as to the detection of UV emi 
threshold level. 



claim 28 further comprising means for 
j tance which is above a predefined 



32. (Previously presented) Apparatus according tj> claim 28 further comprising means for 
initiating action as to the detection of UV emittai|e which is above a predefined 
threshold level. 



33. (Cancelled) 



34. (Previously presented) Apparatus according 
documentation of UV emitting events in the seen. 



il j claim 32 wherein the action is 



35. (Currently amended) A method for real time 
[cmittanoo] in at least one of ^ytime outdoor iUj 



letecting, locating, and visualizing 

■ 

llj mination and equivalent art ificial indoor 
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illumination UV [sewfee] nrihw- fflT rl"^™ 1 « fi"«ent caused by electrica l 



discharge, and emittance of IR [ u u u uory in a oomn|* J u c n o a uopoo t od ] of 
faomco of UV omittnnH *** *<*-*«^ equipment comprising: 

simultaneously imaging through a same apjrture and in a common optical axis the 
[see«H«d4te] IR [ buukfl r ound aconory ] of electrical eqinpn)ffnt and the SBUV 

of the ri-rted discharge with two sepajnte imaging units, a first solar blind 
UV (SBUV) imaging unit imaging in the SBUV spectral band and comprising a solar 

blind ^^ r ^^» a m Ph|' tocathode for forminS md tWW** 
an image of said UV emission*-, and a second IR ifnaging unit for visually forming and 
displaying an image of the IR scenery; and 

combining in real time the images as obtaified by said simultaneous imaging 
through a same aperture and in a common optical ■ 

image formed by said SBUV imaging unit over this image formed by said IR imaging 
unit, thereby forming one combined and exactly r|gisteredvisual image showing in real 
time thr TTY rmittmr" ? f fr* ^™*™a1 discharge ~ * 



knd the IR emittance of the electrical 



equipment in their exact positions within the scenery with no parallax. 



36. (Cancelled) 

37. (Cancelled) 

38. (Cancelled) 

39. (Cancelled). 

40. (Cancelled) 

41. (Cancelled) 

42. (Cancelled) 
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43. (Cancelled) 

44. (Cancelled) 

45. (Cancelled) 

46. (Cancelled) 

47. (Cancelled) j 

48. (Cancelled) ! 

49. (Cancelled) 

50. (Cancelled) 

51. (Cancelled) 

52. (Cancelled) 

53. (Cancelled) 

54. (Cancelled) j 

55. (Cancelled) 

56. (Cancelled) 

57. (Cancelled) 

58. (Cancelled). I 

! 
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59. (Previously presented) Apparatus according to|claim 8, wherein the image acquiring 
means comprises an optical lens which acquires S?UV and visible light beams from said 
common optical axis and transmits the SBUV lighjt beams spanning the UV image 
towards the SBUV imaging unit, and a mirror in front of a central portion of said lens, for 
reflecting light in the visible spectrum towards thej true color visible imaging unit 

! 
I 

60. (New) Method according to claim I, wherein the electrical discharge is selected from 
partial discharge, corona and arcing. 

61. (New) System according to claim 8, wherein the electrical discharge is selected from 
partial discharge, corona and arcing. 

62. (New) Method according to claim 35, wherein the electrical discharge is selected 
from partial discharge, corona and arcing 
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